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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a surface 
acoustic wave device with high k2, a frequency filter, an 
oscillator, an electronic circuit, and an electronic device 
employing the surface acoustic wave device. 
SOLUTION: A first oxide thin film layer 2 comprising SrO 
or MgO and a second oxide thin film layer 3 comprising 
SiTi03 are sequentially formed on top of a 110 Si 
substrate 1, or a first oxide thin film layer 12 comprising 
Ce02, Zr02, or yttrium-stabilized zirconia and a second 
oxide thin film layer 13 comprising SrTi03 are 
sequentially formed on top of a (100) Si substrate 11, a 
KNb03 piezoelectric thin film 4 (14) is then formed on 
top of either of these second oxide thin film layer 3, 13, 
and then, a protective film 5 (15) comprising oxide or 
nitride is formed on top of the KNb03 piezoelectric thin 
film, finally, at least one electrode is formed on top of 
this protective film to form a surface acoustic wave 
device, which surface acoustic wave device is employed 
to form a frequency filter, oscillator, electronic circuit or 
electronic device. 
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2 , Zr0 2 XllYSZ) Hi 2, ft 2 OBMfcftH (S 
r T i 0 3 1) 13, KNb0 3 JEmS^l 4, &t/« 
mm (S i 0 2 BXttA 1 NH) 1 5 SrHHKflH LT* 

[0 0 3 8] cO»R5 0±iBfcttIDT«i5 1** 
fifc$*xT*5?K JEt-I DTSS5 lirtttfJ:9lw % ID 
Ttt-5 2, 5 3«*tlW5o IDT1S5 1- 
5 311. tfJxtf A 1 XII A 1 'frfttc'J: B#J***L, 
^tt^ff*flIDT««5 l-5 3ft*©tTyf01 0 
0»(OlSfficK3e$tt5o IDTSS5 1«:««tS 
-*<D«5#«Sffi5 1 a ICHS «»«»W5 4**ttlftS 
tL-C*5t)s «l*»«**«S5 1 b |3ltt«*ft*ttK* 
h,xv^ 0 ft, IDT«ffi5 1ll, *5SWJ-v>5««« 
fMffiHil:ffi^t, IDTHI5 2, 5 3I1IDT 

[0 0 3 9] ±l£«j£t-*3^-C, 5 4**6 

B5 no— *«>*«tt'«i5 lalCfflttlSiX, erne* 
otI^5 0<D±Mlw I DT8S5 2«lwe»i-*Sffi 

4tS 0 ro*ffi*tt8©iS(15 0 0 Om/sg 

arcfc*. cn6o»ffi»tt»ort©i*5E^«K*^> 

<D«BSM*tt»I DT«S5 2^IDTgg5 3t?K 
IDTlg5 2tIDTlg5 3i^l'^ 

IDTSS5 2, 5 3-eE»*r»9jS'f--i:*-<t ^ , » 
S^JHK»tiK»Xfl»S^«r«<oH»»fiK»ds*iBL 

1 Wtt*^)«««««5 1 b^f)«!)W*n, I DTi 

ttBfc*iw©?wt#t8«*iB ©matte*** 

[ 0 0 4 0 ] 0 5 H, *jHH©*Jli*B©»Bli»tt«* 
■7- 0BtBJ§> £VCSO (VoltagcControllcd SAW Osci 
llator : ®J£»fflS AWllSg) tOSJB Lfc-««raW" 
H-CfctK (a) fl«ffi»«B-C»>D, (b) HJiffiS 

«B-c*>6- vcson&WK (r;v^^x^r 
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^Ol®6 1±IC I C (Integrated Circuit) 6 

S§6 3lcBllDi-6JB*«S:«»i-*t>©"e*>6. 
[0 0 4 1] %M%6 311. »R6 4±fc. IDTSS 
6 5 a — 6 5 c&mf$L£tlX&*). * (Om&nm 4 iZjjk 

E)l^Lfc(llO) S i Sfil±^KDK<b^l 

(S r OXteMgO) Jl 2, 20>&fl:«>JI (S r T i 
O s ) 3, KNb0 3 ffiSa?JK4, Rtf«»JB (S i O 
2 g^AlNl) 5*l«fc3MLT»«Ufc«E* El 
2i^tt (ioo) s iSSi l ±KJB i oflfeftrtb 

(C e0 2 , Zr0 2 XI2YSZ) §12, % 2 (Oftft 
feg (SrTi0 3 i) 1 3. KNb0 3 ffeil8l 
4, 'BctmVSM (Si0 2 1XI1A1 NIB) l S&HHlc: 

[004 2] 4t S«6 1±IC». IC6 2^^tg^ 

6 3 k&m&to\^&U+tt#>v>&MG 6^*--^ 
^^hTl^o I C 6 2&t5l£iKl6 6 j&*#J;ttf&&S?<0 
7>fV-lfc6 7l£*oT«»S*U 3*iIS§6 3&tfg£l! 

I C6 2^%&«6 3 & MEM 6 6^ttS 
SCW^je§iXTV>-5 0 ft. IC6 2«»6 3^ 

[0 0 4 3] IHSUl^LTtVC SOU, M;ttfB6l::** 
i"P L L[h1B8<OVCO (Voltage Controlled OScillato 
r) £ LXm\<^b*iZ> 0 ::"C, PLLleJSgldo^Tffil 

n -,*tg|-e (§16^Lfc<t PLL^BSte, 
tt«Jt««7 1, tt«7^^7 2,'*eS7 3, St/ 
VCO 7 4^e>ffi^$tlio 
[0 0 4 4] ffi*HJttt« 7 1 «U A^SSB 1 7 0 frhP^tl 
SftSfE^teffl (XteJUScgO tVC0 7 4HfflA 

7 2tttt«Jtt»7 l^e>tli*SH6K^IBEfi 
#wfitBoffiH»«»w*S:5fiiflS-fr, 4HHB7 3M:{S 
«7^^7 2^?>Hi**n5«*«:««t5. VCO 

») ivco7 4Hffl*Sh6fifwtt« (xnmfe 
ft) ^fl?^«^6ipicSbf^u vco74^0W 
*$ixS(8*<OJHtt»S:A*»-T-7 0*>e>A*Six5« 
*^JBK»^IrJ»!S*6o VC0 7 4*»&lfl*Slxa» 
^wJB«*d s A*«-T-7 0d^AAS*i*«»wHtt* 
KIrUB-T*^ -toStt-^offiffiSiSft^TAAffl^ 

7 0*>e>A^*ix5«#lc— SU AA«*0« 

[0045] immmm 5 j ■ 7 **m©-38*» 



(7) #12 00 3- 1 79 8 1 
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ft, H7li»Ufc«-T-EIKtt, «ttfH8lc*t*»l 

««i 0 o^rtwi^KitbnsisiBSt?**. B8H* * 

»W©-jeK»W£J: lot ItoDim 
B»<0*M»o-«l«r»i-»«B|-Cfc6. H8l:S%tfc«l 
fflr«IS«l 0 Oil, T>Ti-l 0 1. SESl 0 2, 21 
8SS 103, «KAS#A 104. &xmftm«i 105S 

[00 4 6] H7I^ LfcttWS(SW\ B 8 Id^TTSSfif 

i£tss8o, mmm^mm\E\®8 i. ants^s 

2. 887^^8 3, i£*§H;^*i*l«8 4. 
«85,7yft8 6a, 8 6 b, ttJtff«(B»8 7, 
g«7-rW8 8, SII^t8 9, £«f»»«i3[sl» 

9 0. sH9i, i»»^wf9 2, mmmK 

9 3. RtfAA/**HK-9 4 *<&A,-C«fifcS*L*. 

20 [004 7] i&8g« 8 0 li< «3t tf^jRH^-SrSftflr* 
ffif«IS«l 0 0*<DiHfg«l 0 3t«St6tOTfc 

(f3 8 0MHzgtt^^ SHS^/l'* 8 3H\ *B 
30 «JK» (I F) O^K^ttSJiftR^^O^tiffiiS* 
*. * h-fS 0 fl % mtS7 

»KJ:DRF«»lwJHft§ix*. C^R F(I^-o^St» 
flIAtfl. 9GHzlgt?fc5, S«S*i8ilS«8 

**MIU i^S»lfiS§8 5-m^i"8o 
[0 0 4 8] i££#&Sg8 5tt. &tttt4>JM»8 4 4» 
feffl^SiiSRFfi-g-Srr^-^S 6 a, 8 6b^ 
U 7>7t8 6a, 8 6 b^fe«je^Jg-eaS«i-5. 
40 iSS^K«8 5«T>"r^8 6 a, 8 6 b 

Lfc§tete^*$MfcL-t\ «^#lfi*g^l8 7^m^li- 

lGHzSflttftS, fi$£?ig«li« 
8 7tti»S»tt*8 5^fc«g««*«riB*Bi-6. 
ffi«l»««4B8 7*i&BA*ix*«*tt, B*LT^tt 
v*R«EBfc±9'«|»H«* (1 F) 
[0 0 4 9] S«7-r/V^8 8iiia^LTv^^i^^IeJ 
KlcJ:9^jft$ix^*Pa^K» (IF) ^««2:ft8jai 

50 ^5/h1-6o S«S**8 9tt. «»*^-fe*-ff t 9 
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gfS m tfilEB 9 Otegff S*^8 9*>&tti 

8 izTjk-tmmmtm i o o *cDgff&^i o 2 

[0 0 5 0] H»»->V-fe-9--f If 9 2ttaHB^^8 2 
^if&-r5fi-g- («x.tf. ^jft»3 8 OMHziS) X 

u*g«s*i>-8 9-^«jM-sflr-9- (#]*#, mfcmi 9 

OMHz) *±/Si-*|IlS»-e*>a o ft* 
>ff9 2fl, 6 pMHsOXMRftnttHV-*- 

*PLLEIKS:«x.. ^(OPLLlElISd^ai^Snem 
LT«R»*s 3 8 0MHz U 3E 

IC^JB UT»»»dS 190MHz <0«*4r£/dW--5. «J 

*PEIK9 3Wu 3mft9A«BlK8 l , s««#»aia 
«Jfi«c^>-fef->f if 9 2 N Xl/A>j/*^EIB 

W«*i*9 4W\ 19 8 l^-rSMHr«!S« 1 
0 O Offiffif lc» tt«SO«K$rf ^ Lfc ?) , tftfls* 

m&mtsm 100 1 0 4 RowfMna 1 0 

[0 0 5 1 ] JB±0*j*0«-T-IBWc*IV^-C, 

8 3 RTf&ig? <4 >v* 8 8 <b LTI9 3 \z.^ LfcM) 

9Ti^Bfc**«»»JrjcSi:xai«7>f 7^8.3 XU^g 
«7-<^>8 8T?«g«^K3ESixrv^. Js3j£3£ 
-»"fef->flf 9 2rt^Kltfc*LSPLLEBtt-. 196 IC 
/T<L/cPLLEbIBSOVC07 4 ^ LT, 19 4 Lfc3§ 
K«X»BI5^bfc*fi« (VCSO) trRttfcfecD 

[0 0 5 2] (Htfe^ffi 6 ] 19 8 II, *&9i<D-mffim 

m<ommmt&m<om&mx*>z„ z.a>mz&\*T+ 10 

0fi*«f«aS\ l o mr^r l o 2«ia»». l 

0 3 1 0 4 fiRflJE^tt* 1 0 5 KWittmift 

[0 0 5 3] flLh* *«9i<0^«lR£J:**fl^tttt 

iv*\ **WofRHrtTB6fc«*priBi?*>* 0 flit 

tr— fllcanif TSftW Lfco L*>Lft#<b> *J»ltt** 
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[0 0 5 4] «MM*MM0*ftb-r BSXtf 

t/-t o rt §p £r it & ti s m^ss k t> 3 

10 [0 0 5 5] 

10) a^a&Kxtt (10 0) i/JlaySfiiKN 
> U a ^«K±fc# 1 U ^ 1 

<0iMb»»BtJi -ti-sg 2 coi^h«}iHBts u mm 
2 <D»^»K®_b^striBK n b o 3 mnmm&maL 

U $^kiKNbo 3 JSE««WIJiUiMl:»*fcttaft 
***b ft r £lcJ:!K s i &m±izfg 

i <omkwmmste£xjm 2 <oiMb»»HSB«r)B^^fcr 

ft 9, Mtt^J:^=i^>HT*pJft. SfcJfeTiBi* 2 *: 
f t^^®P«^^ttt 5 w 5 0 MIC 

«c»7^^, «^[sib, Riwfawssrs* 

[19 1 ] *3BMoHJ«^ffi 1 o^3J#t3Lj£iifT-<D0rM 

30 [192] *ftw<DmmMm2<Dmmw&mm*<Dmm 
[193] ^m<omt&mms(om^y^^(D^m 

[194 ] s«««<D^HRt^ 

[19 5] ^P^oHJt^jjio^ffiPtiS*^ (%fi 
^) ^rVCSO (Voltage Controlled SAW Oscillato 
r : «Efi|»SAW»|g«) Id^JB Lfc— ««r«-*-BI'e 
(a) li^MSm(9T*$) 9 , (b) li±iUI9SS 

40 mxhz> 0 

We) PL LIeIKoS*«fil6«r*+^n >y * I9T^ 

[ia 7] *¥&w<o-mw&m\z£&m7®&<Dfttm 

[19 8 ] Htt«ffl^ J: l ok 

Lxamftmmmv^v-m%7F-i-®$Lmxhz> 0 
1 ->y^ss 
50 3 %2<Dmtmnmm 
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4 =-*-?m*> v $j±j£mnm (kn b o, 
e mm 

10,20 SBWttttS?- 
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4 l ^j63a^-r^^»-^»t^^iom@ 

4 2 ^jK5S7^yw^»w^^^g2^m® 

5 1 J8fi«|ci3*t5««fi*PnlD««« 
5 2,53 «&«Kl:*5ft*&8;i§«fI 
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(51) Int. CI. 7 

HO 1 L 41/18 
HO 3D 5/30 
H 0 3 H 9/H5 



BWJ1B* 



F I 

H 0 3 H 9/72 
I I 0 1 L 41/08 
41/18 



D 

1 0 1 Z 
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9/72 41/08 



(72)*W# ^ 3A F 4G048 AA04 AC01 AD02 AD06 

»JMB»**»3T1 3#5^ *>f * 4G077 AA03 BC31 DA03 EA02 ED05 

-*:/y**^ttrt ED06 EF01 EF02 HA11 SA04 



5J079 AA06 BA43 BA44 HA05 HA06 

HA16 HA22 HA25 
5J097 AA06 AA31 AA32 BB01 BB15 
DD28 EE08 FF02 FF03 FF08 
HA03 KK08 KK09 KK10 



